— I 

AD-A055  633  STANFORD  UNIV  CALIF  INST  FOR  PLASMA  RESEARCH  F/G  3/2 

THE  rapid  heating  OF  CORONAL  PLASMA  DURING  SOLAR  FLARES:  NONEOU--ETC (U) 

JAN  78  P R SHAPIRO*  J M KNIGHT 


UNCLASSIFIED  SU-IPR-726  NL 


0 « 

1 ^ I 

S . 


£ ^ 

g I I 

: ! ^ 

" i I 

^ I : 

S U .. 

*5»  £ 

^ «A 

S 5 CQ 

X £ b. 

J*  i f 


- S “ 

5 5 I 

*e  x;  '& 

^ u 

lib 


•-  I ^ 

£ t ? 

*:  : « 

S -3  . 

f r *; 

c c c 


S ^ I 
t « - 


ess 

3 1 = 


3 fc  ^ 

I I 3 


^ ^ ~ 

**  Ot 

t)  e 

M C i» 

- jf  i s 


t s I 

OI  « 9 


3 f a • *5 

. 1 * 

1. 1 i ~ ^ 

a 8 I i 


“ ^ i 

> « I 

3 • s 

■5  = « 

8 ® a 

^ *-2 


8 “ 
C O I 

3 -S  jl 


8 g 3 

e «/) 

« g 8 


i t ” 


f I J 


t § S 

<^  •».  V 


I « ■; 


i I ? 

Ml 

« >• 

> z» 

S-^  u> 
«a  r» 

« £ 2 


I S I 

? = ^ 

S i .* 

•#>  b.  u 

**  **  c 

u « 

1 1 1 

€>  ^ b. 

> « O 

I ^ *: 

1 s I 


3 S c ^ 

- 1 - 5 « t 
..  2 r 2 I li 

g 1,  fe  “ J 5 3 


— » o <#•  >> 

o ! 1 

I I 

'5>  ^ p o* 

1 m ^ ^ 

T 00  S ^ 

P .UP 

? & " I 

♦ 2 I i - 

>»!•-'»-  »• 

' . 3 : I 

* g ^ • o 

b I 8 8 

2 8 1 

" t i i 

■'  « « f 


l!ti 

5 a % ►-* 


I i ^ 

8 S -8. 

S = • t 

8 H I I 


? 5 I ^ 3 


2 = “ s ^ * 

1 I 3 I - S 

2 3 ^ * a 

t •"  8 £ 5 « « 

8 8 “ I « » 

I I i * ’ ! * 
U -;  s M s 

* 5 * M i 

3 “ • a I i » 

0 m k ^ ^ ^ 

. ^ U.  « H 8 

HUM! 

niill! 

J s S I * I ! 

1 I § 2 9 I 


•Halts  rsaft  tH*  m aahMCSBMt  factor  of  133  for  tha  Mg  XI  tntagratad  o»ar  t«at  fraquancy  ranga-  **  osprHilons  fbr  this  Intogratad 


Th#  tim  scales  on  **1ch  the  non-equiHbr1i»-enhanced  X-ray  lines  heated  electrons.  For  instance,  the  Ionization  times  given  by  equation 
decay  are  just  the  Ionization  times  of  the  species  responsible  for  the  (,,)  shown  In  Table  2 are  simply  uniformly  20*  higher  than  would  be 
lines;  the  lines  disappear  when  the  Ionic  stages  which  produce  them  are  calculated  for  a monoenergetic  distribution  of  electrons  of  energy  E 


irlth  MbiMit  tltctrons.  t loss  Hblch,  for  • givon  bc<a-e1ectron  energy  enhence  the  plesa*  resistivity  and,  therefore,  the  reverse  current  heating 

distribution.  Is  Just  proportional  to  n l.  The  second  Is  the  Joule  rate.  For  exa^>1e.  the  reverse  current  will  be  unstable  against  the  exclta- 


depends  on  the  bea*  current  density  and  the  aublent  plasaia  density  and  Since  we  expect  reverse  currents  to  be  established  on  tine  scales 

te^rature.  If  the  ratio  of  v^  to  the  electron  thernel  velocity  (^’'/“p.e  ^ "““"9 

(*t,e  * large  enough,  the  backgroieid  plasM  nay  be  unstable  (i^lO'^s),  It  should  be  a reasonable  approximation  to  use  the  steady-state  re- 

to  the  growth  of  electrosutic  plasma  turbulence  which  can  dramatically  suits  Knight  and  Sturrock  for  the  velocity  distribution  of  the  beam 


I 


point  at  which  the  instability  criterion  is  no  longer  satisfied. 
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